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FOREWORD
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in the development of instructional materials.
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any other separa.e volume.
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E.1

STEP E.1

Assess simulation needs.

Determine whether simulation decisions should be made for an

E.1.1 individual lesson or for a series of lesson units.

E.1.2

E.1.3

Inspect task analysis diagrams and statements of objectives for

logistical and/or instructional reasons for the need to provide

simulation.

Decide whether to simulate.

1



STEP E.1

INPUT

Analyses of
"Performance" sub-steps
and of "knowledge
domain" terminal
behaviors for each
objective in a given
lesson

E.1.1

E.1.2

E. I.

Stetements of criterion
objectives on
FORM D.2(1), grouped
by lessons

i

RESULTS OF
-Task analysis,
learning Lnalysis, and
mode analysis

-Statement of objectiv

iv

Pattern of ratings of
need for simulation
on FORM E.1(1)

vii

.=41111

..111111.

OVERVIEW

ACTION

Assess need for
simulation and plan it
when necessary

OUTPUT

Plans for simulation
of criterion inputs,
criterion actions, or
criterion outputs

Determine the number
of lessons to consider
in making simulation
plans

Inspect for presence
of criteria indicating
need for simulation;
assess seriousness of
need

Inspect pattern and
decide whether to
simulate

viii

2

111111.

410..

DECISION:
-LESS than a lesson,
-A lesson, or
-MORE than a lesson
as a SIMULATION unit

111

Rating of need to
simulate based on
1 istical and
instructional factors

Simulation decision:
yes/no
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E.1.2

E.1.3

STEP [ E.1

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX
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-MATRIX: Size of
appropriate

-MATRIX: Deciding
^n the appropriate

unit . . . . . . 8 unit for
-MATRIX: Relation
of lesson to
appropriate unit
size

simulation . . . 9

MATRIX: Where simulation is used . 14
MATRIX: What is simulated 15

MATRIX: Logistical need for
simulation 16, 17
MATRIX: Instructional need for
simulation 19
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SIMULATION

SUMMARY OF
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- Mt.1RIX: When
to simulate . . 31
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Decision to treat each criterion objective (and
hoLievr many lessons are devoted to it) as the
simulation unit.

WHAT YOU WILL
WORK FROM

(1) Statements of criterion objectives grouped by
lessons.

WHAT YOU WILL
DO

(I) Determine how many lessons to consider as unit
when making decisions whether or not to use
simulation.

FORMS YOU WILL
USE

None



1
IDESCRIPTION OF Sub-STEP E.1.1

INPUT

Statements of criterion
objectives on
FORM D.2(1), grouLed
by lessons

CRITERIA FOR
IDENTIFYING INPUT:,

ACTION

Determine the number
of lessons to consider
in raking simulation
plans

ii

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS

OUTPUT

DECISION:
-LESS than a lesson,
-A lesson, or
-MORE than a lesson
as a SIMULATION unit

iii

FORMS TO USE

-MATRIX: Size of
appropriate
unit

-MATRIX: Relation
of lesson to
appropriate unit
size

6

-MATRIX: Deciding
on the appropriate
unit for
simulation . . .

RequIrrd Nlaterial

COMPLETED MATERIALS
STEP

I COMPLETED FORMS

STEP

BLANK FORMS

FORM D.2(1) carried
forward from D.2.2

5



Sub- STEP E.1.1
JOB DIAGRAM

INPUT

Statements of criterior
objectives on
FORM D.2(1) , Eyour4`-d

by lessons

ACTION OUTPUT

Determiri, the number
of 16sons to consider
is making simulation
plans

ii

DECISION:
- LESS than a lesson,
- A lesson, or

-MORE than a lesson
as a SIMULATION unit

A single lesson covers
more than one
criterion objective

i.a

A single lesson covers
only one criterion
objective

i ib

Several lessons cover
only one criterion
objectiv.!

Lc

..-0111.

Treat each criterion
objective in the lesson
as a unit

111 ii.a

Treat the entire lesson
as a unit

i L b

Treat all lessons
required to cover the
criterion objective
as a unit

ii.c

SIMULATION PLANS

As many simulation
plans as there are
criterion objectives

Only one simulation
plan for the one
lesson

Only one simulation
plan for all the
lessons required to
cover the one criteri
objective

6



JOB PROCEDURES

page

Identifying size of unit
for simulation decisions 8

Determining simulation
unit size 91
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E.1.1
CRITERIA FOR IDENTIFYING APPROPRIATE UNIT AS A BASIS

FOR CONSIDERING SIMULATION REQUIREMENTS

IDENTIrICATION
MATRIX

APPROPRIATENESS
OF UNIT

APPROPRIATE
UNIT

INAPPROPRIATE
UNIT

CRITERIA

A CRITERION objective

is the minimum unit
to consider in making

simulations plans

A PREPARATORY objective

is below the minimum and
inappropriate to consider
in making simulation plans

E.1.1

CRITERIA FOR IDENTIFYING NUMBER OF LESSON UNITS
TO CONSIDER IN MAKING PLANS FOR SIMULATION

IDENTIFICATION
MATRIX

NUMBER OF LESS THAN
A LESSON

AS THE UNIT

MORE THAN
LESSON UNITS A LESSON

AS THE UNIT
A LESSON

AS THE UNIT

-When a lesson
exhaustively covers:

-When a lesson
exhaustively covers:

-When a lesson does
not exhaustively

CRITERIA Afore than one Only one criterion
cover at least one

criterion objective objective

1

criterion objective

-i.e., when it takes
two or more lessons
to cover the
criterion objective
exhaustively

8



E . 1 . 1

DECISION
MATRIX

DETERMINING WHAT THE UNIT WILL BE
FOR MAKING SIMULATION DECISIONS

CONDITIONS

-A single lesson
covers more than one

-A single lesson
covers only one

-It takes several
lessons to cover a
single criterioncriterion objective criterion objective
objective

-Consider each -Consider the one -Consider the one
criterion objective criterion objective criterion objective

ACTION as a unit as the unit as the unit
TO TAKE

-Make as many -Make only one -Make only one

simulation decisions simulation decision simulation decision
per lesson as there for that lesson for all the lessons
are criterion
objectives

required to cover
the one criterion
objective

9



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A rating of the need for simulation based on both
instructional and logistical considerations.

WHAT YOU WILL
WORK FROM

(1) Results for:

--task analysis
--learning analysis
--mode analysis

(2) Statements of objectives

WHAT YOU WILL
DO

(1) Inspect results for presence of variables which
signify the possible need for simulation.

(2) Rate the need for simulation (based on these
variables).

FORMS YOU WILL
USE

FORM E. 1 (1) -- top portion -- for rating the need to

simulate.

10



DESCRIPTION OF Sub-STEP I E.1.2 I

INPUT

RESULTS OF
- Task analysis,
learning analysis, and
mode analysis

- Statement of objective.

iv

ACTION

Inspect for presence
of criteria indicating
need for simulation;
assess seriousness of
need

OUTPUT

Rating of need to
imulate based en
gistical and
tructit-nal factors

lo
ins

vi

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Where
simulation is
used

-MATRIX: What
is simulated . .

14

15

-MATRIX: Proper
assessment of
need for
simulation . . 25

FORM E.1(1)
SIMULATION

SUMMARY OF
PROCEDURES . . . . 24

-MATRIX: Logistical
need for
simulation . .16, 17
-MATRIX.
Instrectionai
need for
simulation . . . 19

-MATRIX: Degree
of need for
simulation . . . 20

Required Materials

---
COMPLETED MATERIALS

STEP

COMPLETED FORMS
STEP

BLANK FORMS

Decision about "unit"
size for simulation
assessment

E.1.1
FORM A.5(4) or
FORM A.5(11) 6.5

FORM E.1(1)

4

FORM D.2(1) 0.2

I I

11



Sub-STEP E.1.2
JOB DIAGRAM

INPUT

RESULTS OF
- Task analysis,

learning analysis, and
mode analysis

- Statement of objective

iv

ACTION

Inspect for presence
of criteria indicating
need for simulation;
assess seriousness of
need

v

OUTPUT

Ratiro; of need to
simulate based on
ldgistic,1.1 and

instructionnl factors

Indications of
appropriateness of
logistical factors:

-Downtime
-Cost
-Danger

i v. a

Indications of
appropriateness of
instructional factors:

-Sampling
-Standardization
-Manipulation

iv.b

Assess degree of
seriousness for normal
operations or
functioning

v.a

Assess degree of
seriousness for conduct
of training

V. b

12

Serious, average, or
negligible effect
on operations or
functioning

Scriims, avcrage,
ncOigiLle eff,ct

tr,3ini"(;

rt!c_t ion,;1



WKGROUND INFORMATION

page

What is simulated 14, 15

Logistical factors involved
in simulation decisions 16-18

Instructional factors involved
in simulation decisions 15-21
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E.1.2
IDENTIFICATION

MATRIX

CRITERIA FOR IDENTIFYING TYPES OF PERFORMANCE SITUATIONS
ABOUT WHICH SIMULATION DECISIONS MIGHT BE MADE

PERFORMANCE
SITUATIONS

Performance dc7ing:

PREPARATORY
PRACTICE

a.

Performance during:

CRITERION
PRACTICE

b.

Performance on:

CRITERION
TESTS

c.

CRITERIA

-Prior to criterion
practice:

Practice of non-
criterion behaviors
designed to make
practice of
criterion behaviors
possible

-Durin!77 instruction

or duriLj training:

.Practice of
crit-i:zrion behaviors:

e.g., actual
"performance"
sub-steps

e.g., actual
"knowledge
domain"
terminal
behaviors

-Following instruction
or following train-
ing:

Test of criterion
behaviors

EXAMPLES*

la. ENGLISH

-Choosing {;tom Kou4
o Lions the now
wlueh ts in the ptuicat
104m

2a. INTERPRETING
RADAR DISPLAYS

-Ptacticing wherte to
took Got inktmation

la. ENGLISH

-Given a ptuAat noun,
taponding with the
ptope4 Ohm oK the
vetch "to be"

2a. INTERPRETING
RADAR DISPLAYS

-Ptactieing inte&pket-
irg diotau indica-
tion4

la. ENGLISH

-Given hingutait and
ptuicat noun4, zome
encountered duting
inatAuction and some
not, Ae6ponding with
the oopeit liokm o6
the verb "to be"

2a. INTERPRETING
RADAR DISPLAYS

Tafthi a teat on a
sampte of daptati
indicationh

*These examples illustrate what constitutes: (a) "preparatory" practice; (b)

"criterion" practice; and (c) criterion tests. The examples do not necessarily
illustrate subject matter or performance areas likely to be s;mutated.

14



Li .2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING
WHAT MIGHT POTENTIALLY BE SIMULATED

WHAT IS
SIMULATED

CRITERION INPUTS
AND THEIR PROPERTIES

CRITERION ACTIONS
AND THEIR PROPERTIES

CRITERION OUTPUTS
AND THEIR PROPERTIES

011

Properties of inputs: PrcTerties of actions: Properties of outputs:
found on the job or which are the basis found on the jot or

found on tests for associations or found on tests
,,hioh are Liu- basis for action generalizatiors which are the basis fa

CRITERIA discriminations and/or
;7eneralizations
to .7c acquired

to be acquired discriminations and/or
generalizations
to be acquired

-F4-.yrica7 properties: -Phzfeica2 properties: -Ph rical properties--r-----
-Size, shape, color,
etc.

'Direction or duration
of movement, etc.

'Stze, shape, color,
etc.

'Location, direction
ho loci

'Location, direction
'Tme - P 8 vc ca Z

Timee
properttes:

-Psycholoaical 'Conceptual -Psychological
properties: 'Behavioral properties:
-Conceptual, symbolic 'Conceptual, symbolic
-Behavioral 'Behavioral

16

INPUTS

PHYSICAL PROPERTIES

e.g., biAr en tadak

ACTIONS

PHYSICAL PROPERTIES

e.g., how kt.1 the (104

OUTPUTS

PHYSICAL PROPERTIES

e.g., distillate o a

ecteen moving in club is taken in chemical Iteaction
EXAMPLES a panttculat the backswing having a distinc-

dotection at a (depending on Live colon and
palticulaA tate club used) teXtuke

These properties form This action is These properties form
the basis for discrimi- associated with differ- the I. 's for a dis-
nations between ent conditions (how far cril....dtion between a
alternative situations ball is from hole and correct and an incor-
to be detected; tnere-
fore, if the decision
to simulate we-e made,
they would be simulated

which club is used) rect result of an
experiment

PSYCHOLOGICAL PPOPERTIUPSYCHOLOGICAL PROPERTIES PSYCHOLOGICAL PROPERTIC

e.J., pattvn c'r e.g., teacher delivenv e.q., pattekn Oh degkee
cocnom.ic 4ra.4ca- c-q le4nKokcement q coopmation
tcTh: -at- 0!(,

c o.,. jail cr:

Act behavto, vb.
total ianotAra

between aureIt-
vi4ok and those

7-r- ..rii!,4777 . ,'r tchavicot being supeAvised
.6xiesate ro-.4OCZ

coot 04 tiv.(no,

etc .

These properties form These actions are These properties form

the basis for discrimi- associated with types the basis for the

nations between
alternative situations
to be detected; there-
fore, if the decision
to simulate were made,
they would be simulated

of student behavior determination of the
correctness of the
actions taken



E.1.2

IDENTIFICATION
MATRIX

L
CRITERIA FOR DETERMINING WHETHER LOGISTICAL FACTORS MAKE

SIMULATION OF CRITERION INPUTS, ACTIONS, OR OUTPUTS DESIRABLE

FACTORS
TO CONSIDER

DOWNTIME COST DAMAGE/DANGER

Use of criterion inputs Use of criterion inputs Use of criterion input4
actions, or outvAts actions, cr outputs actions, or outputs

in training or in training or in training or
in testing would in testing would in testing would

result in: result in: result in:

CRITERIA -Unavailability for -High costs due to use -Physical danger or
rpgu/ar operat:ons of: or expenditure of: damage to:

Dereorne7 -Porponnol -People
Equipment, objects Equipment, of Equipment, objects
Space -Space -Locations
°Rer,urces (e.g.,
utilities)

Resources, materials Resources

-Psychological danger
or damage to:

People

ROLE OF
To keep necessary To keep costs of To prevent danger or

SIMULATION
resources available for
regular operations

training down damage to people,
things, etc.

E.1.2

EXAMPLES

EXAMPLES OF THE THREE CRITERIA
FOR DETERMINING THE NEED TO SIMULATE

DOWNTIME COST DAMAGE/DANGER

During
CRITERION PRACTICE
or during TESTING

During
CRITERION PRACTICE
or during TESTING

During
CRITERION PRACTICE
or during TESTING

e.g., ii an actual e.g., tatget ptactice e.g., waiting on actual

assesiblu Line shooting at customets as

wete used bon actual naval ctitetion wide-
tkainino on Wt veesele would tic, 04 got

EXAMPLES

testing outposts,
it would tesult
in its unavail-
abititu bon
tegutcat pkodue-
ticn

tesult in
ptohibitive costs

testing pukposes
minht 'meat in
toes oi customeAA

During During During

PREPARATORY PRACTICE PREPARATORY PRACTICE PREPARATORY PRACTICE

E.1., iA an actual e.g., ig students e.g., 4_1( an actual

oq,:ce 6taq vote
need dung

(peuchotogu,
biotogol who weke

patient were weed
during the

tltd.ining oK a not not 'culla ',tetra/tato/co

manageA, theAe tta.intd wete to tkaoting oir a

might be Little use expenimenta medical student

on no pkoductivi- anisnat4 land use (bekte he had

to 06 the statif them up), tha--- iato leatned
during that might neAutt in how to ren4otm

pen od needie,661,1 high

tAaiing costa
aukgeku), this
might itestitt in

heam to the
patient



F..1.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING THREE DEGREES OF SERIOUSNESS
BASED ON EACH LOGISTICAL FACTOR

LEVELS OF
SERIOUSNESS

SERIOUS AVERAGE NEGLIGIBLE

..........

-Of little consequenceDOWNTIME

Criteria

of:

N

-Of ma.;cr consequences -Of moderate
tc normal operations
or functionin:;

-Nc su?-stit:4tes are

::::a:,-

consequences to normal
operations or

-A few substitutes are

to -43nrrta operations

or functioning;

-14a- substitutes are
Unavailab'lity

People
Equipment

Materials
Space
Etc.

available
available

COST

Criteria

"-..1,-nztr La.'Expense of using:

People
Equipment
Materials

Space
Etc.

DAMAGE/DANCAk

Criteria

"-Icr:ti- ;,oz.,Pisk to:

People
Equipment
Materials

Space
ftc.

i7



EXAMPLES OF THREE DEGREES OF SERIOUSNESS FOR EACH LOGISTICAL FACTOR
E.1.2 AND ASSOCIATED DEGREE OF NEED TO SIMULATE

EXAMPLES

LOGISTICAL
FACTORS

DOWNTIME COST DANGER/DAMAGE

DEGREE
..,, .........".....,

''Z;;'

SERIOUS:

High Need

e.g., apptmieg a
computen pnognam
to a teeeaAch
pkoblem

e.g., diAecting a TV
dnamatic pnodue-
ton

e.g., Landing a plane
on a caxkieA deck

to Simulate The use of an actual Use of actual TV pro- Use of actual carrier

computer during testing duction facility during deck during preparatory
or criterion practice practice training would practice might lead to
or preparatory practice result in high per serious accident or
might tie up the
computer, making it
unavailable for other
activities

trainee costs damage to carrier

e.g., applukng ctasa- e.g., knteAvkcknp the c,g., cikkvkng an

AVERAGE: 'Loom management public On automobile

Medium Need
techniquee potting puvotbee

to Simulate Teacher practice of The use of actual paid Use of an actual auto- -

classroom management subjects during prat- particularly in

techniques with an tice would be criterion practice or
actual class might to
a moderate extent take

moderately expensive in testing--is not
likely to be highly

Ithe class away from
regular activities

dangerous

e.g., thAead.ing a Aitm e.g., developing e.a., re,t6oAming

NEGLIGIBLE:
mojectok photognapnA cheriAtnu expen,i-

mettle

Low Need Practicing threading aniThe use of actual Carrying out most

to Simulate actual projector is not photographs and Bevel- experiments with actual

likely to lead to oping liquids even chemicals is not likely

downtime, particularly
if it's not in constant
use

during preparatory
practice is not likely
to result in very high

to be dangerous

Costs



(.1.2

IDENTIFICATION
MATRIX

CRITERIA FOR DETERMINING WHETHER INSTRUCTIONAL FACTORS
MAKE SIMULATION DESIRABLE

FACTORS
TO CONSIDER

INABILITY TO
SAMPLE

INABILITY TO
STANDARDIZE

INABILITY TO
MANIPULATE

CRITERIA

-Waiting for the
spontaneous occurrence

-Waiting for the
spontaneous occurrence
of inputs does not
guarantee their
appearance with all
relevant properties on
the basis of which
discriminations cr
generalisations can
be made

-Difficu.'t to standard-
ise training for all
trainees with key
properties

-Not possible to
change or alter
criterion inputs (and
associated actions)
in order to make
learning easier

-Not ocesible to
pre8.7t criterion

of inputs (and the
actions associated
with them) requires a
long time for all
relevant inputs to he
sampled and used in
trytning

-Some inputs just do
not spontaneously
occur very often (yet
are relevant and/or
important)

inputs because they
are unobservable

ROLE OF
SIMULATION

To sample otherwise
unavailable relevant
criterion inputs
during training

To have key properties
of criterion inputs
adequately represented

To permit changing the
nature of criterion
inputs to make
preparatory training
easier

E.1.2

I XAMPLES

EXAMPLES ILLUSTRATING EACH OF THE THREE INSTRUCTIONAL CRITERIA
FOR DETERMINING THE NEED FOR SIMULATION

EXAMPLES

e.9., in the intennAhip
tkaining o4 a
medical student,
it would take a
tong time AOR
actual patients
wit. tate condi-
ti-one to tuna up

e.g., in training
ttectkonic
tkoubteshooting,
it might be
neceseaky to
simutate keu
qelevant symptoms
in isolation Altom
othek distkactoks
which would
otheAwise occult
44 a ckiteftion

situation were
used

e.g., in trtaAnAna tadam
ore/tato/a to
inteitmet dZsptai
pattens, it may
be neCe4adAu to
conttaet in a
stmultaneous
pkesentation
highly simital
patteAnA whick
have to be
distirou4shed.
In the cAitotion
situation, they
ocelot only
si knatu; theke4o
simulation would
be needed tr
pkovide the
simuttaneous
conthast (on one

ixACACen eeCeA-
stvely on on two
sepanate belteent)

by themselves
(e.g., plague)
eimutAtion oti
sum,,toms might

thefteAofte be

nectssatu 4M

tkaining

P.O. , 4 n d11.4 Ve it AtACL4 pi-

tng, training in
the actual woktd
might tepu.i.Ae

tongek ttaininq
dukAtions iA it
we/a kequiked to
wait Aolt all

reb6kble dkivin9
e4tilatAcnA on
dtivina condi-
tions to occuk

6rontaneousta
(i.e., ()MLA bu
th ems elves )



CRITERIA FOR IDENTIFYING THREE DEGREES OF SERIOUSNESS
E.1.2 BASED ON EACH INSTRUCTIONAL FACTOR

IDENTIFICATION
MATRIX

LEVELS OF
SERIOUSNESS

SERIOUS AVERAGE NEGLIUIBLF

"SAMPLING"
Criteria

-Some criterion inputs -Some criterion inputs -All criterion inputs
rarely occur; occur with moderate occur frequently

Unavailability of
criterion inputs

for use
in training

-Waiting for their
spontaneous occurrence
would require a Lang

frequency

-Waiting for their
epontaneous occurrence
would require a
moderate amount of

-Waiting for their
spontaneous occurrence
would require little

time time

tune

"STANDARDIZATION"
Criteria

-Waiting for spontane-
ous occurrence of
all properties is a

-Waiting for spontane-
ous occurrence of
all properties is a
WG3erate problem;

-Waiting for spontane-
ous occurrence of
all properties is a

Unavailability of
properties of
criterion inputs
to be included
in training

major problem;
1--

minor problem;

-Would not interfere
with learning

-Would seriously -Would moderatelu
interfere with
learning

interfere with
learning

"MANIPULATION"
Criteria

-Considerable problem - Moderate problem in -Little problem in
in overcomlng learning
difficulties (regard-
ing discriminations,
generalizations, or

.

association)

overover learning
difficulties (regard-
ing discriminations,
generalizations, or
associations)

g

overcoming learning
difficulties (regard-
ing discriminations,
generalizations, or
association)

Inability to
alter or present

criterion inputs,
actions, or

outputs



EXAMPLE

FACTORS
TO CONSIDER

SAMPLING STANDARDIZATION MANIPULATION

DEGREE OF
SERIOUSNESS

e.g., astAonomeA has
SERIOUS: .to observe and

make AecoAds o6
High Need

ea..

e.g., a teachex has to
be abte to Aecog
nize aociat and
emotionat aymp,

e.g., a medicat
diagnosis oK a
benign on matig-

rant condition,-..c.S
to Simulate toms in the depends on being

Tne infrequent occur-
'rence of eclipses makes

c.t,4 .1,-...;.;;;i able to diAcianti-
mate between

simulation (film,
animation, photographs)

Training cannot wait
for them all with all

hightu simitaA
appeaning aymp-

necessary to train the
astronomer-trainee.

relevant properties
present to show up by
themselves. Simulation

(e.g., film) allows
sampling of all rele-

tomb

It is not possible to
anipulate conditions o
.ctual patients. Simu-

I vant types and all
relevant properties
that help identify
problems.

lation (in photographs
or in print) allows wide
differences to be
created and gradually
narrowed so that the
difficult discrimina-
tions can be made.

e.g., the inatnucticla
AVERAGE: devetopeA has to

intertpket vahiduS
Medium Need pattplut4 o 6 teat
to Simulate

Aesutts Aektect-
ing on the ade-
quacy oi ha
instAuctionat
mate/U.426

ILearning to interpret
results depends on
being abie to see the
variety. In actual
settings this might
take a fair amount of
time. Contrived (simu-
lated) results can
solve this problem.

e.g., the atude:q ot5 a e.g., devetopeA o6 e.g., a TV rcepaiAman

NEGLIGIBLE: 6oAeign Language photographs has has to diagnos e

has to have ptae- to be able to dit56exentiattu
Low Need

tice in tAanStat- datinguiah between eonditio
to Simulate

ing combinationa between °vertex- which arm C4404.3111

of "he,' "she," posed and under- diAtiaent tp

and "it" and the exposed photo- ehiteAion

veAb "to be." graphs. Aimai_onA.

These occur often A sample of actual There is no need to
enough h.st themselves photographs containing manipulate symptoms
in most books without all relevant propertie from wide to narrow
the need to simulate on which the distinc- differences. The gros

such situations. Lion is to be made can
be readily obtained an.
used in training or
that can be standard I

for all trainee
developers.

differences themselves
can readily be created
and presented on an
actual TV set. °

2.1



JOB PROCEDURES

page

SUMMARY OF JOB PROCEDURES .24

Evaluating adequacy of
assessment of need to simulate 25
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E.1.2

STANDARDS
MATRIX

CRITERIA FOR DETERMINING ADEQUACY
OF ASSESSMENT OF NEED TO SIMULATE

PROPEkTiES COMPLETENESS CROSS-REFERENCING

CRITERIA

-An entry of:

S for ,!7ERIOVS

A for AVERAGE
N for NECLIGIBU

For each logistical factor:

11 ....

-Each simulation form can be
stored with the task analysis
form on which it is based

-Cross-rcfrrprcic it by lesson
number and objective number
(form containing statement of

lso stored with theobjectives also
task ana ac form)

Downtime, cost, danger

-For each instructional factor:

1 Sampling, standarstandardisation,

1
manipulation

25
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
A decision whether or not to use ein.44.ation of the

criterion behavior.

WHAT YOU Will
WORK FROM

(1) Pattern of ratings (top portion of FORM E.1(')
on instructional and logistical factors indicating

the need to simulate.

WHAT YOU WILL
DO

(I) Decide whether to simulate based on the seriousness
of the need to simulate.

FORMS YOU WILL
USE

28



IDESCRIPTION OF Sub-STEP E.1.3

INPUT ACTION

Pattern of ratings of
need for simulation
on FORM E.1(1)

vii

Inspect pattern and
decide whether to
simulate

viii

OUTPUT

Simulation decision:
yes/no

ix
..1111.

CRITERIA FOR
IDENTIFYING INPUTS

job Aid Contents

4

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: When
to simulate . 31

Required Ntatertals

r'r'MPLETED MATifilALs
STEP

LumPLL itU h ()HMS
STEP

BLANK FORMS

Top portion of
FORM E. 1 (1 )

E. 1 . 2

29



Sub-STEP I E.1.3 JOB DIAGRAM

INPUT

Pattern of ratinps of
need for simulation
on FORM E.1(1)

vii1-

ACTION OUTPUT

Inspect pattern and
decide whether to
simulate

viii

Simulation decision:
yes/no

Instructional Factors

Any one at A or S
levels of seriouness

Logistical Factors

-Any one at S level
seriousness

-Any two at A levels

vii.a

instructional Factors

- No factor at A or S

Logistical Factors

- No factor at S

-Less than two at A

vi i .b

dm,

Plan to simulate

viii.a

Plan NOT to simulate

viii.b

1110.

30

Decision about
simulation:

YES

Decision about
simulation:

NO



DETERMINING WHETHER TO SIMULATE OR

E.1.3 OR WHETHER TO USE CRITERION INPUTS, ACTIONS, AND OUTPUTS

DECISION
MATRIX

CONDITIONS

INSTRUCTIONAL FACTORS INSTRUCTIONAL FACTORS

A

-Any one factor at levels
A average), or
S (serious)

LOGISTICAL FACTORS

-No factors at level A or
level S

LOGISTICAL FACTORS

at

level

-Any one factor at level
-S (77Tious)

-Any two (or more) factors at
level*
A (average)

-No factors at level S

-Less than two factors at

ACTION
TO TAKE

PLAN TO
SIMULATE

no NOT PLAN
TO SIMULATE

*Judgment enters in decisions based on anu of these patterns, but particularly
On )917'n pattern.



1
E.1

1

E.1.1

E.1.?

E. 1.3

STEP

«)\111 F 1\ ( ( 11

IDENTIFIED PERFORMED PRODUCED FORMS COMPLETED

Size of unit for
simulation plans

logistical or
instructional

Rated need for
simulation

Top portion of
FORM F.1(1)

factors suggesting
need for simulation

Made decision
whether to simulate



E.2

STEP 1 77---]

Plan type of simulation to be used (when needed).

E.2.1

E.2.2

E.2.3

Identify from task analysis diagrams and from mode analysis results

key properties of inputs, actions, or outputs wtch require

simulation. leccrd results.

71an ard record the simulation of inruts, ,.icticns, and outputs.

elect a simulation plan which both meets instructional needs, and

does not create an unaccestalle logistical turden.



E,2 I
STEP

INPUT

Results of:

- Task analysis
-Mode analysis

- Identificatior of
simulation needs

...,

OVERVIEW

ACTION

Plan alternative ways
to simulate and make
a final selection

OUTPUT

Cost effective
simulation plan

Decision to simulate

task and mode analysis
E.2.1 forms

E.2.2

E.2.3

simulation form
FORM E.1(1)

Reason for simulation
need

task and mode analyses

iv

Alternative simulation
plans on Form E.1(1)

]

vii

Identify and record
relevant criterion
properties on
Form E.1(1)

ii

Plan alternative types
of simulation to meet
simulation need

v

Assess logistical
burden of implementing
simulation, and aelect
most cost effective
plan consistent with
instructional needs

viii

Record of criterion
properties requiring
simulation

iii

a

Simulation which is
either similar to or
dissimilar from
criterion, depending o
reason for simulation
need

vi

Cost effective plan
for simulation



E.2.1

E.2.2

E.2.3

STEP E.2

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX:
should be
simulated

What

. . . 42

-MATRIX: What

to record . . . 43

-MATRIX: Adequacy
of identification
of criter.on
properties . . 4

FORM E.1(I)

SUMMARY OF
PROCEDURES . . . 44

-MATRIX: Nature
of similarity .

-MATRIX: Nature
of

dissimilarity .

L

.54

.5E

-MATRIX: Aim in
simulation . . . 52

-MATRIX: Now to
produce similarity
or dissimilarity
in simulation . 53

-MATRIX: Adequacy
of simulation
plans 61

.

r
FORM E.1(1)

SUMMARY Oh
PROCEDURES . . 60.

-MATRIX:
Assessing
logistical burden

-MATRI;::

Selecting
the final

- MATRIX: Adequacy
of selection
of simulation

SUMMARY OF
PROCEDURES . . . 70

of alternative simulation plans 71

simulation plan 69

plans 65

1

37



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
An identification of the properties of the criterion
behavlor which require simulation.

WHAT YOU WILL
WORK FROM

(1) Task analysis forms

(2) Mode analysis forms

WHAT YOU WILL
DO

(1) Identify the properties of the criterion behavior
which need to be simulated.

(2) Rord these in the middle column of FORM E.1(1).

FORMS YOU WILL
USE

FORM E.1(1) -- middle column for identifying pro-
perties of criterion behavior to be simulated.



E.2.1

INPUT

DESCRIPTION OF Sub-STEP

---

Decision to 111

--+
task and mode pilfl1.011°

forms

simulation form
FORM E.1(1)

CRITERIA FOR
IDENTIFYING

-MATRIX: Whnt
should be
simulated ,

COMPLET1D M

Decision to 410

ACTION

identify and record
relevant criterion
properties on
Form E.1(1)

ii

OUTPUT

Record of criterion
properties requiring
simulation

iii

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

42

-MATRIX: What
to record . . . 43

-MATRIX: Adequacy
of identification
of criterion

L
properties . . .45

FORM E.1(1)

SUMMARY OF
PROCEDURES . 44

Required Materials

NICRIALS
STEP

COMPLETFD FORMS
STEP

BLANK FORMS

olate E.1.2
j

Top portion of
Form E.1(1)

Middle column of
Form E.1(1)

11111 I

39



Sub-STEP FE. 2.1 I

INPUT

Decision to simulate

task and mode analysis
forms

simulation form

FORM E.1(1)

Properties of INPUTS
which form the basis
for discriminations
and eneralizations
regar ing FfTPUTS

i.a

Properties of ACTIONS
which form the basis
for associations
between particular
ACTIONS and particular
INPUTS

--t

i.b

Properties of OUTPUTS
which form the basis
for discriminations
and generalizations
regarding OUTPUTS

..011.

JOB DIAGRAM

ACTION OUTPUT

Identify and record
relevant criterion
properties on
Form E.1(1)

ii

Identify and record
in INPUT row

ii.a

Identify and record
in ACTION row

ii.b

Identify and record
in OUTPUT row

Record of criterion
properties requiring
simulation

Record of properties
of INPUTS requiring
simulation

Record of properties
of ACTIONS requiring
simulation

Record of properties
of OUTPUTS requiring
simulation

140



JOB PROCEDURES

page

Identifying what should be
simulated 42

Properties to be recorded
on simulation form 43

SUMMARY OF JOB PROCEDURES 44

Assessing adequacy of
identification and recording of
properties to be simulated 45

41



E.2.1

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING WHAT SHOULD BE SIMULATED

WHAT IS
SIMULATED

CRITERION INPUTS
AND THEIR PROPERTIES

CRITERION ACTIONS
AND THEIR PROPERTIES

CRITERION OUTPUTS
AND THEIR PROPERTIES

CRITERIA

Properties of inputs: Properties of actions: Properties of outputs:
found on the job or

found on tests
which are the basis for
discriminations and/or

generalizations
to be acquired

-Pirisical properties:

which are the basis
for associations or
action generalizations

to be acquired

-Phuzical properties:

found on the job or
found on tests

which are the basis for
discriminations and/or

generalizations
to be acquired

-PhLrical properties:
-Size, shape, color,
etc.

-Location, direction
-Time

-Psuchological

-Direction or duration
of movement, etc.

-Psycho loaical

-:7ize, shape, color,

etc.
-Location, direction
-Tidne

- Psychological

properties:
-Conceptual
-Behavioralproperties:

-Conceptual, symbolic
-Behavioral

properties:
-Conceptual, symbolic
Behavioral

...........

EXAMPLES

INPUTS

PHYSICAL PROPERTIES

e.g., blip on radar
scaeen moving in

ACTIONS

PHYSICAL PROPERTIES

e.g., how an the goti

OUTPUTS

PHYSICAL PROPERTIES

e.g., distittate oii a

chemical Aeaction
having a distinc-
tit's colon and

club a taken in
the backswing
(depending on
club used)

This action is
associated with differ-
ent conditions (how far
ball is from hole and
which club is used)

PSYCKOLOGICAL PROPERTIE

e.g., teacher delivenu
oA teinAotcement
Kon behavion vs.
total ignoring
oA behavior

These actions are
associated with types
of student behavior

a patticutat
diAection at a
jOaTaTETia note texture

These properties form
the basis for discrimi-
nations between
alternative situations
to be detected; there-
fore, if the decision
to simulate were made,
they would be simulated

These properties form
the basis for a dis-
crimination between a
correct and an incor-
rect result of an
experiment

PSYCHOLOGICAL PROPERTIES

e.g., on degree

PSYCHOLOGICAL PROPERTIES

e.g., pattern oK
economic indica-
tots: tate oA
lase of: call °A

Vertu
o cooperation
between swim-
viAoh and t(-7.6e

being tupe:vited

These properties form
the basis for the
determination of the
correctness of the
actions taken

unemptoumen,,
whotesate pnices,
cost cr6 tivinq,

etc.

These properties form
the basis for discrimi-
nations between
alternative situations
to be detected; there-
fore, if the decision
to simulate were made,
they would be simulated
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E.2.1

DECISION
MATRIX

DETERMINING WHAT PROPERTIES TO RECORD

ON SIMULATION FORM E.1(1)

CONDITIONS
Properties of
CRITERION INPUTS
to be recorded

Properties of
CRITERION ACTIONS

to be recorded

Properties of
CRITERION OUTPUTS

to be recorded

Record properties of Record properties of Record properties of
INPUTS identified in ACTIONS identified in OUTPUTS identified in

ACTION task analysis and in task analysis and in task analysis and in
TO TAKE mode analysis mode analysis mode analysis

which form the basis which form the basis which form the basis
for discriminations for associating a for discriminations

and generalizations particular ACTION with and generalizations

regarding: INPUTS la particular INPUT regarding: OUTPUTS

EXAMPLESEXAMPLES
OF WHAT

e.g., diRection 0A e.g., amount o6 e.g., apeciAic coto4 o6
Gutkent itow p4eA4u4e to

in &tilling
a tooth

a chemical 401u-
tion

TO RECORD To enable learner to To enable learner to To enable learner to
discriminate between associate appropriate determine whether his
situations involving amount of pressure to result in an experiment
forward and reverse exert for different is correct or not
bias in a diode/battery types of tooth decay (discriminating between
circuit conditions right and wrong color)
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E.2.1

STANDARDS
MATRIX

CRITERIA FOR DETERMINING THE ADEQUACY OF
THE IDENTIFICATION AND RECORDING OF CR!TERION PROPERTIES

PROPERTIES COMPLETENESS

1
Identification of all relevant

CROSS-REFERENCING

-Each simulation form can be
stor?d with the task analysis
form on which it is based

-Cross-referencing is by lesson
number and objective number
(form containing statement of
objectives also stored with the
task analysis form)

CRITERIA
properties on which the following
depend:

-Discriminations and
generalizations regarding: INPUTS

-Associations between INPUTS and
ACTIONS

-ACTION generalizations[

-Discriminations and
gcneralizationc regarding:
OUTPUTS
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
Alternative cirmilation plane all of which are capable
of meeting 'Jim:action necdc.

WHAT YOU WILL
WORK FROM

(1) Identified need to make simulation similar to or
dissimilar to criterion behavior.

(2) Task and mode analyses.

(3) Properties identified as requiring simulation.

WHAT YOU WILL
DO

(1) Plan alternative types of simulation to meet

identified needs,

(2) Record in righthand column of FORM E.1(1).

FORMS YOU WILL
USE

FORM E.1 (1) -- righthand column -- for recording

alternative simulation plans.
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DESCRIPTION OF Sub STEP E.2.2

INPUT

reason for simulation
need

4

task aLci node analyses

properties to be
simulated iv

CRITERIA FOR
IDENTIFYING INPUTS

1

ACTION OUTPUT

Plan alturnIktive tyre.,
of simulation to meet
simulation need

:-imulation which is
either ziimiltir to or

dissimilar from
criterion, depending on
reason for simulation
need

vi

Joh id Content.,

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Nature

of similarity .

-MATRIX: Nature
of
dissimilarity .

.54

.58

-MATRIX: Aim in
simulation . . . 52

-MATRIX: Now to
produce similarity
or dissimilarity
in simulation . 531

57

-MATRIX:

Adequacy of
simulation
plans 61

FORM E.I(1)

SUMMARY OF
PROCEDURES 60

N1,11( I hi I,

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Identification of why
simulation is needed E.I.2

"Middle column in

FORM E.1(1) E.2.1

Right-hand column in
FORM E.1(I)
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Sub-S'EP E.2.2

1%PuT

Reason for simulaticn
need

task and modr, analyl:es

iv

Simulation Needs:

-To sample criterion
situation

-To standardize
criterion situation

-To manipulate inputs
(otherwise unobserv-
able)

v a

Simulation Needs:

-To alter ( manipulate)

criterion situation

iv.b

JOB DIAGRAM

ACTION

Plan alternative types
of simulation to meet
simulation need

Plan to make simulation
situation and criterion
situation

as nearly alike as
possible

v. a

Plan to make simulation
situation and criterion
situation

different from one
another

v.b

50

OuruT
F,imulation which is

either similar to or
dissimilar from
criterion, derendirr on
reason fcr si7-ulation
need

Plans for simulation
aiming for identity in:

-Mode

-Type and number of
properties

-Realism

via

r

Plans for simulation
aiming for difference
in:

-Mode

Type and number of
properties

-Realism

vi .b



BACKGROUND INFORMATION

page

Determining how to simulate so as
to meet in7,tructional goals 52

How to produce similarity between
simulation and criterion standards 53-56

How to plan for deviations in
similarity between simulation
and criterion situation 57

Nature of dissimilarity between
simulation and criterion situation 58
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E.2.2

DECISION
MATRIX

DETERMIAING HOW TO SIMULATE
SO THAT INSTRUCTIONAL GOALS CAN BE MET

GOALS

INSTRUCTIONAL GOALS

1. To samle criterion inputs

INSTRUCTIONAL GOALS

1. To manipulate (i.e., alter)
criterion inputs or actions
in order to make learning
easier

-Adding or subtracting
properties

-Changing the number of inputs
(e.g., subtracting)

-Changing degrees of
properties

that would otherwise not occur
often enough or soon enough--
on a spontaneous basis

2. To standardize properties of
criterion inputs presented
during training

3. To manipulate (i.e., present)
criterion inputs (which other-
wise might be unobservable)

LOGISTICAL GOALS

1. To avoid downtime that would
occur from use of criterion
situations

2. To avoid high costs that would
result from use of criterion
situations

3. To avoid danger/damage that
would result from use of
criterion situations

ACTION
TO TAKE

Strive for SIMILARITY between:

Simulated and criterion INPUTS

Simulated and criterion ACTIONS

Simulated and criterion OUTPUTS

Arrange for DISSIMILARITY between:

Simulated and criterion INPUTS

Simulated and criterion ACTIONS

Simulated and criterion OUTPUTS

OUTCOME
Icriterion

Makes transfer from simulated Makes learning during preparatory
practice W performance in

situation possible
practice e.sier
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E.2.2

DECISION

MATRIX

DETERMINING HOW TO PRODUCE SIMILARITY OR DISSIMILARITY
BETWEEN SIMULATED AND CRITERION SITUATIONS

CONDITIONS

Instructional or logistical
need to produce

SIMILARITY

between simulated and
criterion situations

Instructional
need to produce

DISSIMILARITY

between simulated and
criterion situations

ACTION
TO TAKE

-Make properties of simulated -Change properties of criterion
inputs, actions, or outputs:

as nearly identical as possible
with criterion inputs, actions,

inputs, actions, or outputs:

Change in mode

-Change in number of properties

-Change in realism

-Making the simulated and the
criterion situation different

or outputs

'Identity of mode

-Identity in number and type of
properties

-1Wentity in realism

SEE EXAMPLES
ON PAGES I 55 56
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E. 2. 2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING SIMILARITY
BETWEEN SIMULATED AND CRITERION INPUTS, ACTIONS, OR OUTPUTS

TYPE OF
SIMILARITY

CRITERIA

Similarity in
MODE of

inputs, actions, or
outputs

Simulated mode is made
as nearly identical
With criterion mode

INPUT/OUTPUT
MODE

Visual/audio/etc.

- Verbal/non-verbal

- Physical/Conceptual/
behavioral

ACTION MODE

-Recognition/editing/
production

-Perceptual/motor/
vocal /sub -voca l

Similarity in
NUMBER AND TYPE
OF PROPERTIES

of inputs, actions, or
outputs

Similarity in
DEGREE OF REALISM

of inputs, actions, or
outputs

The number and types of
properties built into
simulation is as nearly
identical with those in
criterion situation

INPUT/OUTPUT
PROPERTIES

-Physical properties:

Size, shape, color,
etc.

-Psychological
properties:

Conceptual, symbolic
Behavioral

ACTION PROPERTIES

-Physical properties:

Direction, duration,
etc.

- Psychological
properties:

.Conccpal/behavioral

Simulated and criterion
situations share the
same degree of realism

INPUT/OUTPUT
REALISM

-Realism of:

Objects
People
EVents

Actual vs. reproduc-
tions

ACTION REALISM

-Physical realism

-Psychological realism

EXAMPLES
OF SIMULATION

WHICH IS
SIMILAR TO

THE CRITERION

INPUT MODE

-Ctitellion input:

Spoken French
Ito be unde4htood)

-Simulated input:

Recorded French (tape)

Mode of inputs is
similar; inputs are
both oral/audio

ACTION MODE

-Ctite/tion action:

.SpyLlem ;LeptLf

French

-Simulated action:

RecoAde kepty on tape

Mode of action is
similar: producing
an oral reply

INPUT PROPERTIES

-Cnitekion input:

Shape and cotoA c)4
type o4 leave
(to be identi4ied)

-Simulated input:

Cotok photograph o
tea 6

Simulation presents
the

ACTION PROPERTIES

-CkLteAion action:

14ame4 the type o4
Lea

-Simutated action:

Name6 the type o4
teal(

The manner of
identification is
the same

REALISM OF INPUTS

-CkiteAion input:

Ciatomeu at ante.
counteA

- Simulated imput!

Actou at hatch
counteA

Simulation involves
"live" people

REALISM OF ACTIONS

-CAitekion action:

- Teliz cuaiomeA whai
he want4 to know

-Simutated action:

. TetIA acto't what he

wantA to know

Both involve "live"
performance
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E.2.2

EXAMPLES

EXAMPLES CW SIMULATION VARYING IN THE DEGREE OF SIMILARITY TO THE CRITERION:
SAME CRITERION EXAMPLE USED THROUGHOUT, I.E., "TEACHER USE OF NGENCY MANAGEMENT TECHNIQUES"

DEGREE OF
SIMILARITY HIGH MEDIUM LOW

Inpkas

MODE Action

Outputs

CRITERION SIMULATION CRITERION SIMULATION CRITERION SIMULATION

Desirable stu- Actoft4 dia-
dent behavior plauing

deeiftabfe

L,,,juivio4

Delivers Actou die-
verbal praise pfauina

deeirtabf2

benaviok

Change in stu- Change in
dent behavior behavtoft Of

student actou

simulation preserves visual
mode of inputs/outputs and
verbal/production mode of
actions.

Desirable stu- ActokA die-
dent behavior ptauing

aesitable
behavkok

Delivers ifAitee on

verbal praise paper- -what

she would eau

Change in stu- Verbal treed-

dent behavior back ie
pitovided

There is a deviation in mode
of action and of output.

Desirable stu- vetbat deteA4r-
dent behavior Lion ot( cleeiA-

able efiicient

behavick

Delivers Wkitee on
verbal praise papeA--what

she woad eau

Change in stu- Verbal deed-
dent behavior back i4

provided

Visual/nature of input/output
is changed; oral action is
changed to writing.

Inputs

NUMBER/
TYPE OF

PROPERTIES

Action

Outputs

CRITERION SIMULATION CRITERION SIMULATION

Student does Live actou;
not exceed identical

Student does Live actoke;
not exceed identical
previous dukations
number of used
minutes of
work for which
he was rein-
forced.

Withholds Withhade
reinforcement ReAnAokOrmeni
(ignores) OR earls she

would with-
notd

Disappointed rieappointed
look in stu- Look AM btu-
dent dent

The key property of student
pleading has been omitted.

previous dundtionA
number of used
minutes of
work for which
he was rein-
forced. Stu-
dent says he
has imprnvpd.

Withholds Withhoas
reinforcement teingo4cement
(ignores) 04 eau.: she

would with

hot,!

Disappointed DiAgprointed
look in stu- took in stu-
dent dent

Key property of duration is
adequately simulated; it is

the basis for the discrimina-
tion when to reinforce and
when not to.

Inputs

DEGREE OF
REALISM Action

Outputs

CRITERION SIMULATION CRITERION MULAIIUN CRITERION SIMULATION

Desirable stu- Actou die-
dent behavior playing

desirable
tehavio4

Delivers Actou die-
verbal praise playing

desiAabte
behavio4

Change in stu- Change in
dent t.:04vior behovioR oA

student actou

Simulation is "live," similar
to criterion.

Desirable stu- FLbn oli btu-
dent behavior dente exhibit-

ing desirable
behaviok

elivers Talk out loud
verbal praise (giving ueAbat

pYtaise)

Change in stu- Change in ALL-
',lent behavior dent behaviok

Film simulation departs from
realism of "live" situation.

Desirable stu- Stitt photo-
dent behavior gkaphe 04

vertbat deecitip-

Lion o4 dui/t-
table etude/it

behavior

Delivers Tatk out Loud
verbal praise (giving vertbal

joRdi4O)

Change in stu- Change in eta-
dent behavior dent behaviot

Simulation is a marked
departure. from "live"
situation.
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E.2.2

EXAMPLES

EXAMPLES INDICATING DIFFERING DEGREES OF
DEVIATION BETWEEN SIMULATED AND CRITERION SITUATIONS

TYPE OF
DEVIATION

MORE ACCEPTABLE LESS ACCEPTABLE
SIMULATIONSIMULATION

Deviation in
MODE

Edil

Criterion action

Handling (at the production tevet)

Simulated action

tadioactive mate/La/a

Simulated action

tin 04 ctitiquing the Seteeti Recognition ptacticel
am n; bq a;-..cthet (tive

OA On kith) o6 the
radioactive matetiata

Editing or critiquing comes closer
merely selecting from options.
practice, recognition practice

wu o two wawa to handle
tadioactive matetiata

to the criterion than
(However, in "preparatory"

can play a useful role.

Deviation in
NUMBER/TYPE

OF PROPERTIES

Criterion input

PekAo/tmance oA a samphonu:
o;; choits and batances

Simulated input

Diteetion o aounda

Simulated input

Stc teo tecotdind
I

The stereo recording will more
directionality and balance and
about both of them to be made.

Monorhonic tecotdina

faithfully 'epe-^A",-
allow discriminations

Deviation in
DEGREE OF
REALISM

Film

c,

Criterion input

Facial expteasion cuatome,t

Simulated input

()student, emptcucel

Simulated input

v4 4aciat exptetaiona
cuatnmet6

The animated version (deviating
either caricature facial expressions
provide adequate (p 0., subtle
form the basis for discriminations
about the customer's mood.

Animated Kitm ahowina
;caciat exptes6ioms Q4
cua tom e la

in realism) might
or fail to

enough) cues which
and decisions



E.2.2

DECISION
MATRIX

DETERMINING THE DIRECTION TO TAKE WHEN IT MAY BE
UNAVOIDABLY NECESSARY TO DEVIATE FROM SIMILARITY

BETWEEN SIMULATION AND CRITERION SITUATIONS

CONDITIONS

,

Plans to deviate
from criterion

MODE

y

''tans to deviate
from criterion

NUMBER OR
TYPE OF PROPERTIES

Plans to deviate
from criterion

DEGREE OF
REALISM

ACTION
TO TAKE

.

Select mode, which: Plan deviation
from number or tyre

of properties:

Select degree of
-realisiii w;;77e7i:

-Attempts to preserve
key properties

-Is a high strength
cuistitute that is
functionally
equivalent, i.e.,
allows discriminations,
generalizations, or
associations to be
acquired

A concrete verbal.
description vs. an
abstract description
simulating a visual
object

- Preserves key

properties

-Is a high strength
substitute that is
functionally
equivalent, i.e.,
allows discrimination;
generalizations, or
associations to be
acquired

.

-Which represents the
least deviation:

Keeps as many
properties present

Keeps the types of
properties as close
as possible to
criterion

-Is a high strength
substitute that is
functionally
equivalenn, i.e.,
allows discriminations,
generalizations, or
associations to be
acquired

'
.

4
'

e.g., teacher training e.g., botany e.g., teacher Training

Criterion action: Criterion inputs: Criterion inputs:

EXAMPLES Onattif daiveAing Leavez to be identiAied ChiXditen exhibiting
vCAbat Wbaibe ass
",..c,c1n6o4cement

Simulated action:

on basis soli 4ize,

cask, ohape

Simulated inputs:

pkoblem behaviok
fwhich the eache4 has
to manage]

WAitZng what zhe would Block and white photo
Simulated inputs :

zall when deRivning gtaphz and ye/that A Gam o6 pkobiem
ye/that pkai4e deockiption o6 colon behaviok

The content of what is Key properties (size The film allows a
said is the key and shape are ideally realistic representa-
property here, and simulated); color is tion of key properties
simulation is function-
ally equivalent to

identified in words,
making it possible to

that determine which
management technique

criterion; while oral distinguish between
types of leaves

to use

practice would be
ideal, the description
used is not critical

57



E.2.2

IDENT IF (CATION

MATRIX

CRITERIA FOR IDENTIFYING rISSIMILAR6TY
BETWEEN SIMULATED ANO cRiTUAcr; IlIr,1S, ACTIONS, OR OUTPUTS

TYPE OF
DISSIMILARITY

Dissimilarity in
MODE of

inputs, actions, or
Outputs

Dissimilarity in
NUMBER AND TYPE
OF PROPERTIES

of inputs, actions, or
OUtpUtS

Dissimilarity in
DEGREE OF REALISM

of inputs, actions, or
OutputS..

and criterion
eituations h -n
dissirrilar degrees of
realism

P717/rU77T7
PEALI:7M

CRITERIA

'7frrUic1t1',2 P'7c,le is ,.-:-r.

,, ,0,7rZy tit-7:' 7::,:r

:-ritericn 7-;,-,

INFVT/c:::7.-
PCTF

to

.f.c nu.7'cr cn,i f,,rra c",;-.'irrutated

rr-r,ertiee built irto
cir,ulation is as nearly
dissimilar to those in
criterion situation

INP117/01.17PUT

PRCrIR7Irr

- View: 77.7..,-: o/ctc.

-Verbal/non-verbal

-Phlillical/con,-cptual/
behavioral

ACTIN' Perl:

-Physical properties:

Size, shape, color
etc.

-Psycholrvical
properties:

.Conceptual, symbolic
Fehavioral

ACTION rporFprHr

-Fealism of:

Objects
'People
Fvents

-Actual vs. re roduc-
lions

ACTION PFALISM

-Eccognition/editing/
production

-Perceptual/motor/
vocal/sub-vocal

-Pkynical properties: -Physical realism

Directly.,, duration, -Psychological realism
etc.

-Psychological
properties:

Conceptual/bchavioral

[eorion h' (); ".:;TPA7iJ.N.:" for Idayr in which simulation should 2.e systematicalZy

and i,ri-,:sofz4li:, desfpned to be dirc::m:7ar.

. s
EXAMPLES

OF SIMULATION
WHICH IS

DISSIMILAR TO
THE CRITERION

.

INPUT MODE INPUT PROPERTIES REALISM OF INPUTS

-Criterion Input: -Criterion input: -Criterion input:

'Vekbeq daeltiption 06
cf)66efteno0 in Arced
of ain above and
'oetow an airtplane

wing

-Simulated input:

Ptench alSoken at a
conAntional%
natuutt tate

-Simulated input:

eating og bimetal
bat cluoc4 eiAcuit
and belt tinge

-Simulated input:

Delibetatelq elowed
down ante o6 speech

ACTION PROPERTIES

Animated veteion
shoule blow 06 curt/cent

Use of non-real ism
to present a usual ly

unobservable
phenomenon

REALISM OF ACTIONS

Animated teptcsenta-
tien o6 di66etence in
speed ed

Concrete visual mode
used in preparatory
practice, replacing
the more abstract
verbal of the
criterion situation

ACTION MODE
_

-Criterion action: -Criterion action: -Criterion action:

States the eon4e-
quencee oti the
di66etence in aik
speed above and below
the wing

-Simulated action:

Respond.: to the
meaning o6 the woad
(gives the Enalieh
equivalent)

-Simulated action:

DeActibe4 what he
.see4 occutting in
the demonsttation

-Simulated action:

.Deectibee what he
sees AepAesvnted

Has different
phenomenon to
describe

Secede which o6 the
two Ftench WvAdS
meant the English
equivalent

Recognition respond-
ing used Instead of
production

.Pointt. to Olette the

FACAsgIO i4 oteatert
(above ot below the
wing)

58



JOB PROCEDURES

page

SUMMARY OF JOB PROCEDURES 60

Assessing adequacy of
simulation plans 61

FORM E.1(1) for use in
making simulation plans 63-64
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E.2.2

STANDARDS
MATRIX

CRITERIA FOR ASSESSING THE ADEQUACY
OF SIMULATION PLANS - ON FORM E.1(1)

PROPERTIES COMPLETENESS
RELEVANCE TO

REASON FOR SIMULATING

. _ .

CROSS-REFERENCING

-Alternative simulation -To solve logistical -Filed with the task

CRITERIA

plane for:

INPUT:
ACTICNS
OUTPUT:

problems of:
downtime, cost, or
damage/danger

-To slve
instructional problems

analysis form(s),
FORM A.5(4) or A.6(11),
on which decisions

arc based

- Labeling cf lesson
number and ot,:ective
number

of: sampling,
standardizing, or
manipulating (for
unobservables)

The creation of
simulatiJn as
similar as possible
to criterion

-To solve
instructional rrol-tamn

of:

Manipulation to make
learning easier in
preparatory practice

The creation of
simulation which is
dissimilar to
criterion in
specified ways

(See strategy section
on types of preparatory
practice which makes
learning easier)

..,-4.

11
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.1111.

111.11.

foronE

LESSON OBJECTIVE
SIMULATION
DECISIONS

a assessing simulation needs due to

LOGISTICAL CONSIDERATIONS

downtime ent danger

INSTRUCTIONAL CONSIDERATIONS

nmpling standardisation manipulation

b planning simulation when needed

INPUT types PROPERTIES: physical, psychological

people

man made objects

natural objects

events

words

symbols

other

ACTION typos

perceptual

.11111.

motor

vocal

sub-vocal

OUTPUT types

people

man made objects

natural objects

events

words

symbols

other
.1111111.

SIMULATION PLANS: visual, audio, etc.



1

'From E 101

LESSON OBJECTIVE
SIMULATION
DECISIONS

a assessing simulation needs due to

LOGISTICAL CONSIDERATIONS

downtime oust danger

INSTRtiCTIONAL CONSIDERATIONS

sempling standardisation memputation

b planning simulation when needed

INPUT types

oeqple

man made objects

natural objects

events

words

symbols

other

ACTION types

perceptual

motor

vocal

sub vocal

OUTPUT types

people

man made objects

natural objects

events

words

symbols

other

PROPERTIES: physical, psychological SIMULATION PLANS: visual, audio, etc.



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT re ico -`7" ,-; n from czne ;lc, alternative ri r7.4 1(2 ti on plans
the most cost effective one.

WHAT YOU WILL
WORK FROM

(I) Alternative simulation plans recorded on FORM
E. I (1).

WHAT YOU WILL
DO

;1) Assess logistical costs of implementing each of
the simulation plans listed.

(2) Select the most cost effective.

FORMS YOU WILL
USE

None

64b



FDESCRIP:TION OF Sub-STET1 E.2.3

INPUT

Alternative simulation
plans on FORM E.1(1)

vii

ACTION OUTPUT

Assess logistical
burden of implementing
simulation, and select
most rost effective
plan _:-Isistent with
instructional needs

viii

Cost effective plan
for simulation

ix

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION. TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Assessing
logistical burden

-MATRIX:
Selecting the

-MATRIX: Adequacy
of selection

SUMMARY OF
PROCEDURES . . . 72

of alternative final simulation of simulation

simulation plan 71 plan 73
plans 68

kli:quired Materials

COMPLETCO MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

FORM E.1(1)
SIMULATION DECISIONS

E2.2

65



Sub-STEP I E.2.3
JOb DIAGRAM

INPUT

Alternative simulation
plans on FORM E.1(1)

vii

ACTION OUTPUT

Assess logistical
burden of implementing
simulation, and select
most cost effective
plan consistent with
instructional needs

viii

Cost effective plan
for simOetion

ix

Logistical burden of
using instructionally
optimum simulation plan
is

low to medium

vi i .a

Logistical burden of
using instructionally
optimum simulation plan
is

medium to high

vii.b

Select the
instructionally u;,timum
simulation plan

viii.a

Select the simulation
plan which maximizes
achievement of instruc-
tional goals and is
within acceptable
logistical limits

viii.b

Cost effective and/or
logistically acceptable
simulation plan

ix.a

Cost effective and/or
logistically acceptable
simulation plan

ix.b

66



JOB PROCEDURES

page

Factors making simulation plans
logistically acceptable 68

Determining how to select from
among alternative simulation plans 71

SUMMARY OF JOB PROCEDURES 72

# .

Assessing adequacy of selection
of simulat,on plan 73

67



E.2.3

iDENTI FICATION
MATRIX

CRITERIA FOR IDENTIFYING FACTORS
THAT HAVE SIMULATION PLANS LOGISTICALLY ACCEPTABLE

FACTORS
When simulation is to be used

in criterion practice, in testing,
or in preparatory practice:

COST

When simulation is to be used
in criterion practice, in testing,

or in preparatory practice:

ADMINISTRATION

CRITERIA

COST OF: ADMINISTRATIVF TTOELLYS !WE TO:

-hyparing simulation

-Using simulation

Eauirmrnt
-Space

-Using personnel to administer

-Preparing new versions of
simulation as required

-Need of personnel to prepare
simulation

-Need of personnel to administer
simulation

-Complexity of administration and
potential need to train personnel
to administer

-Complexity of scheduling based on
potential simulation (e.g.,
equipment/trainee rotins)

e.g., cost of preparing film or e.g., non-automated simulation of
animation to be used for complex equipment may require

EXAMPLES simulation of criterion the use of people to run the
situations are likely to be
expensive

equipment

e.g., simulated equipment may
e.g., if frequent. changes in the increase training time if

nature of the criterion of necessity trainee!simula-
situation occur, simulation,
which is expensive to begin
with and which may have to
be altered frequently,
becomes prohibitive

tion ratio must be high

68
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E.2.3

DECISION
MATRIX

DETERMINING NOW TO SELECT FRnM AMONG
SIMULATION PLANS DIFFERING IN LOGISTICAL BURDEN

CONDITIONS I

LOGISTICAL BURDEN
of instructionally optimum

LOGISTICAL BURDEN
of instructionally o.timum

simulation plan

is low to medium

simulation plan

is medium to high

ACTION

-Select the instructionally optimuT -Select the simulation plan

1.7zich can be produced within
smulation plan

TO TAKE acceptable or allowable
logistical limits

AND
Which, at the name time,
maximizes the instructional
purpose of simulation

Maximizes similarity between
criterion and simulation

OR
Is capable of creating
dissimilarity

EXAMPLES

CRITEVION

Salesman (teachen, sopertvison) teacts to
clatomeee (student's, Aubotdinate's) tone
otc voice

SIMULATION PLANS

(1) Tkainee responds to tive actors

(2) Ttainee keconds AeAponAeh to kitmed
p4e4entation

(3) Ttaire totite4 rteeronzet, clitek seeing

rhotogtaphA

The budget available for the train-
ing program is ii.rge.

Use of live actors, although
expensive, when used with many
trainees is the most preferable.
This type of simulation allows for
key properties of inputs (customer's
facial expression), actions (sales-
man's response), and outputs (cus-
tomer's reaction) to be repre;ented.

On a severely limited budget,
simulation involving photographs
and written responses.

If photographs display enough key
properties, they may be adequate
to the task.

A criterion verbal response
(simulating an oral response) can
be effectively used.



E.2.3
ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN MAKING

FINAL SELECTION OF ONE SIMULATION PLAN

#1

. Review properties
of INPUTS to be
simulated

. Review alterna-
tive simulation
plans for INPUTS

Assess logistical
burden of each
plan

Select plan which
can maximize
simulation
requirements and
still be Within
acceptable
logistical limits

#2

a. Review properties
of ACTIONS to be
simulated

h. Review alterna-
tive simulation
plans for ACTIONS

c. Assess logistical
burden of each
plan

d. Select plan which
can maximize
simulation
requirements and
still be within
acceptable
logistical limits

#3

. Review properties
of OUTPUTS to be
simulated

. Review alterna-
tive simulation
plans for OUTPUTS

Assess logistical
burden of each
plan

. Select plan which
can maximize
simulation
requirements and
still be within
acceptable
logistical limits

Steps 1, 2, and 3 will probably be performed simultaneously.

FORM E.1(1)
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E. 2. 3

STANDARDS
MATRIX

THREE CRITERIA FOR ASSESSING THE ADEQUACY
OF THE SELECTED SIMULATION PLAN

2 3

FACTORS COMPLETENESS
INSTRUCTIONAL

ADEQUACY
LOGISTICAL
ADEQUACY

CRITERIA

Simulation plan
provides for:

Simulation plan
provides for: Simulation plan:

-Display of relevant
inputs

-An opportunity for
trainee to exhibit
an action

-The resulting
production of an
output

-Maximized sirilarity
of properties 1,etween
criterion and
sinulated situation

-Adequate opportunity
to create dissimi-
larity 7.hen nccecrar?

Is within acceptalic
cost limitations

-Is vithin acceptant-,
administrative
Zinitations



E.2.1

E.2.2

E.2.3

STEP I E.2 I

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMS COMPLETED

-Properties
requiring
simulation

FORM E.I(1)

-Alternative plans
for simulation

FORM E.I(1)

-Selected optimum
simulation plan

=1.
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